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3 4 

fm^TVMtlZ r- TJUii-(OitmmWt^f». x + lysf) =>-'i'$©7lcS«feS50-*1'b£&*»D 

OC4tt#6'J'««ti, X*tA*s*3r*-C<» **;£&(#RJflB5 2- 1 0 4 4 9 8-ff-2«U ft 

«5tti8et?«2 : f : ©«filglC«tS r-T^i^©ikS 5 EBB 5 2 - 7 7 8 9 1 ) #tt-<--<M hf 

S©fBa**tf«--»4 hyip-Ctt, tt&ilBiC *^&(«5SBS5 0 - 1 2 3 S 8 8 

JtAICttftfcfe r - T/u i *©ifcRaB8t©<57# i*-£— M rft&fl ©«««■«•*© 

<e*o #-3TJfc^E«©«*!>T*£^7A^ » KtnXcftCrtfttf* !H?L8ff*Xfl:eLi»S4> 

sirs*®*©— o-c*5 0 ¥^«ffl.ga<*$ < ^*acfk-«*Ly>, -^--m H6^©««s*3tft 

*WWia«taic L •? * «k 9 ttfflfcSKJa** c 2s c £ tc «t *}«B?LS«*;*;£ < t * tftt ( tfftW 

So 4 9- 3 7 5 1 7 ) fcffl£ftrt»SA», 

i**T* • *©¥^lffl?im£^**-IISff)* ^ «*SfilBJ©/Mffl?L<»: ° y'f«J©**ffl 

i ^©taipa**:* <-rscitt-c§«^ *© #— tf-?g®*KL#**w*-sii**iic 

'*«it©iReK*»««L *>*&©« *©:&£** «Bft**U *oatttt«HUM*:£*.IXas 

tKg^nrt>s 0 CUtSftTIi, 7«-;tO ~2.0cc/?©ftiaic^C»3ii5*n/cmg* 

-<-T>f hy^©ie*sK*-sc<t-tft*!>s:£8; «> So Bo%*»wtt ph«~i oksubl^os o 

(J. Polymer Science Vol 3 4.1 2 9 JO » 91 "Cft* -b©fift*CfiB$L *r*SffkT »P i - 0 

hr''HcWBr^*3tai*^&(#Ba3a * v 'l -icr/t^i -o aj»*s«dl» is* 7 'J - 

4 9- 3 1 5 9 7#£«) *«•&©— © pH*5JyT*St'«l lljl.±<c:L/c», fifO 

Ctlt.©^ffi«i-e©»|B8L •5«iffl?LS«©ea*i ffl«-»Di r pH 6 ~ 1 0KS-TC<!:*»^<£**|^ 
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5 6 
«it;£fc*ft#*Sfe©-C*5 0 o**>*38gfJ© ±E*S.W£*ttCi<T*Ji*Attctf*0#J 

4t"^»j*5fSK«s»D^-«i»^o*^e,«i«$n s »*nic^« &©■?**„ 3 ©4*aw 

tt*9MbT'p i Ajc^ffcu, fi8¥fwj©pj»c« a-toaf^aosucfco-ca^-jfcafkr^ i - 
**a<kTn<£^AicR**ti, awaWkT j0 9At*«*Lr«— M MkU WC*«pH 
H-£-?A*jfcft;*-y-Sc4jt>«-e*4o <:©£# AOCBKff*: »^T«i*4ifeli:J«ftUiL<Ifc>tt 

*5sw©ai o«ar*«, aaa*-?* hy *a»csjar* 0 c©a»-e*xis4>8«p«f^*« 

»ettttft*K»Ttt, a**a<kT'U£-*A ^L/irfitt^a-fkr^i-rJAtt^ - 

3 ft * 0 C © «fc -5 1£ pH ««T«a»fl©«*a[ L *»fk T * £ - 0 A tt&IOro*. £ 

^*t>Mfij;K:jftti-r*c4icis-3<a^iatft© mufc*a<kT* A««j»a«36J/j>*t> 0 

©fiKftteft^M^Bf «Ci(t<t«, *56W©^ 20 v,f Hfc*©ft#Jf*L» *fc*©«#»©a*k 

&ic«tni*x a^awc&R/xe&MMkT * s «sa^i> < c 4 4 a* 0 *«*(,*:«— m ► 

-f A*a;si«ctt»-r*c4K^i) < ftoT-«- a=f ©a*>$< ttn«««8. x*©«-fr»©a 

^4 h©a?-dtftica-r«B$n<ia»ratt$n fk*atra» s&aaawRa© 

s c 4 4 *i « 0 *«w©»2 ©«attr /u £ ^ •> aa^jca^ns r - r»i 

Aa4f»w©a»)gLaJ!iD©jiaT«ysic5i4 25 toiknaa, «?is«tt#ic*#<<f5 0 *< 

f «a^*afkTiu i A*iiRiottica^ ltt* * AttLscf«t»fo»)©-®©aft-»cft 

*<-■ h©aaaaA^ r*£-«?Aa©a »**a»i*«»atiiiiga*aaica*c4K:j:*) 

»D«CJ; »>x *©«a«WU eJRiCr^'-W «ft&*c»£ft* r-7*i *-©afl.8«*«f 

h/^*a«c*si<f**sa©*#$Kritfiu*: -rsc4**5j<iE4tt*wt?** 0 cejt4«M 
-c-^^r Ktt?o*j:*»ft*£ft«fc«>ic-r«c 30 l»4c 4 a*©a**a*k 

4<c*« 0 — ^ «*a©r^s -i>Att4"f>» Tf£ -^A«-3Rar*»fc-ett^<^sjJg/xc 
W*ra^«c>ta6<)*tt®»6«)KttA-i-«3?ffiK J: 4 T?*S 0 5^*f&9i©:tr8:-??«A;*ft*:Tn' £ + 
-3T(>*3E9l4R«'<--* , 4 h ©«2^dE«aa* «T®«*ef #£t»ICSi<a-&i*ttTt>S;j K 
**(tici«*5o Lft>Ltt*>&, c©^ M7LSa©**i"<>©Tt>a©afi&-cft*ft*: 
mvtt pH^-^-f h©#gK: 6~1 0 35 l^«©*B?l§a*fc-> r - Ti' £ *-»Cifc-c«M#j 

©a«K®5g3ftSJ^ i£A»«;4*ie#ic5£fe »«ttttS*«:*iM»« > ©4<r*o «<c**ib© 

«**:& *a^*afkr»u * - * A©*»aK sit** ojuttticajwso 
umL </h* <<f*o tt^rco^icjjijjjji *nw©£ifc©afl4tt*7lcafkTn,s ^.^a 
fftfcf-'-f (■ ^7 •J-'Hctta*©**;*© ^■*x7'j-ii«^7jcafkr'i'i-o/.4LT^ 
^--m na^-AJfiSEt, c©«t ou^-Tj h ¥o«-rs(i©-c*o% cnii— aK^fti©^r«fet?f* 
T'Ki^ ttfiSti§e-eae^©%ejcj;* r-r* u,n<5 c bd%, t*u^ A©aaa« «*«« 
£ ^©ik^aBa©isT*o*«g-rc4 i/.f a 0 afT'wi -oa» t^itr* :-o a, «ar»f£ 
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7 8 

Suck*) pH6~ io©t8grrft=£tis 0 c -5 b*: **rfcttS»**«fkTn'i-«?z^w»JS$* 

**P£SJ;9£j£r£*iMkr«'i-C'A{il 0 Sfc#©;tff<CII§-lN&* 0 pH5J!il"F-C-tt % ;*fll 

~2 o A©iES*t-3ft# i ooAgK©**M* fkTin*-«>AilS*Lrt»*OH~'f*ylc? , o h 
a-tvic^-i-i nciS^afca-sfc-^ri^sfc© >i^oT*»L»pHiiw±-e«7jcK-fkr/i'i 

I««2 0 0rf/y, «?LS»0.3~0.4cc/* 10 7 'J -©pHtf5-ll©«ffllC 

©IBS^T'W CO^-j/i-Tkfl^kT/i/ *#«fkT/u ;f) A©«W«K<i«S*bT'h* < 

xiot~<)tmmm<o*i,<+ <£*<> — i®ic3b**t<u 
stta*ii, 3ft7c«wt*ia«'«ii«'r*^fit4^ ^j§*rt,»*L <*t\> bp%t ***-•>/»£© 
©— 3— ^>©»««!t*»ss < , *©«u»icfitt^« »*»m ^©w^TjcflMkT i< i - o A©j»Kit^ 

*kw©*&w» ±ae©ii«©^T?»*:«^ ■?Ajfciijatftjt+©'<-v-< Hc»Ksn#e,r 

«ciic«k*)?5*>n*o «s*D»fiP**aE©(>4 ©ait^rer -c-*-~r »-©*hf-s© 

■cfr^if^? 'j -aKtt»^tt±ic««^/x^ 0 ***-fk*(>fc$*-o mic&mr 

«0E3g*ffl^*Ci«CJ:»)C©*f*<-»^lt;fcl± ^7>;-©pH*5felTfcL<« J IJyiKr* 

^©«mI«•*:#<*-SC i L«fi>.*-7«r«Hlc».*'<# 

*©-e, +J^«?La***# b*>fc*i>iafUJ- ^**o a#c©tttta*jW»ffcT«' ^c>*»c 

<b*<>-^r- T^i HftiC4*«T*« 0 L*« **U 7#u i -<? A©*rt/jfcT2~2 0 0 ff 
Llfc^ffiSttW/SJ^TTa^^i^lCik^T/h t L < tt 1 0 - 1 0 OfMlfltC**,, fftoBft© 
* < tt*o AJ#?WK»^n« r-Tfui td>An *^V»afSTtt«^*fl|fkTn, i -•>*.©««;*) 
ffi«ttc©j:5ic*? 'J-8K©IB»*«tt*o •*> 2 o o $©*&)*•*?*>«*:<* 

'J-fi*i r - Trt' i -*-©ifc-Sffi Sfi^^kT/vii^AWSfiW/Uct,^ L*» 

■ttictoTu^ti i#*>«s.*ii> 0 -RK5 o*c~ -o^tt^--^ na^-i/.f»)a«»*i«<k-r& 
i 5 o 'croftB-ew* i o"cjt*ciK:ikSiB» 2MBto**a»<s9d>tt<rsc<t!0*«f *li-\> te 

«2 0 -4 0 rf/9tt4>-rs 0 lStnr*T'i'S-35 AKffljtLfcfl^TKflWkT'wi iHWir^ 
?AJ£tt#«tt©JrCJSfkT A > fiSfitr -^"f h£LT£*-r&lCttfel 0~2 0A©E 

^i-'Ji, S»T*UC»^<03SSttft &£t»Of|^*«ftTii' 30~40 

itzT'v- i vm. j-9\ T*iy«ft'j')i. AWtia^fco^-^-f m+K&fkitLibtoti 

©*0*7''i'* ';*6T?(>SH> 0 iBfclStDrST'i' tC^tt^fc©4LT % «^7X*fkT«' i - A© 

; - C 7 'J -o pH f < i 1 5 40 »»©T'u i -0A«[«-!^S<t-r«o c©«Sftnft 

feiT<>L<«il 1 J=U:JC-f& i-5JC*i*aJf<i«9 fctfl*.*^ T * S -0 ^©iSWfl-ttlffi-f/HJ 

tt^o BPSffllStl*: pH 6 ~ 1 0©*-7';-»C 0»^K«ftn«J:?K<i« 0 «E-3T§d<)4-r-5 

T't' i AtDSfcSetfrtBsJtoLT pH SiUTK*- *B?L£*©T/u ; ^miMtc-JUmut^tmsiSl, 

SJftffcdtttTrt- i vafffi^-iStoLT pH 1 lfelJ: -T^^^S^fllfkT/P i ^<5Z.JC31Lrr#i/ i 
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10 



*nf»*««nt *:* 7 >j -^©aa»-aiK*»a < -r sc ±«c.k *> i-rn^TjcSHkr^ ^ $ a*» 

tfOig^t^fcsiW-f-sycaSoC©*** &*s 0 coa^sWWkr* i a©**shr 
Jra* /c7>u i --- 0 AJfcfctt fttfclOgtfl-Wftfc* i£> **BMkT iu --5 A©*)*-$i9S^#7ktt;Rt;ii& 

•o©tt*t<a««cj:nw, £©«*(**#©»<*£ ©a^r/fi^oAi-ent^ft-rsK^sttr 

to#+&Cttfit>frr>tco tz£*.tiA&Oi£LT is v*-T**XSItto*r^ < j*ft:( C©T'i/ i 

■e**-tt-«— m hy^*ft*ci*«T?#*© <f4©«p«i«i*)!iD**i»^i@«-ia4BfA)«- 

>.2etfc.fc-i'j:*fcW©5i£«C.fc*U;r, ^-^ StfiTlT < * D «itf«^*«fkT* 
4 tn : i-tom&&&Zmit*tlHtTn> i s.*ju* 20 t.lCT'V i-4J.0>*n,it£l,r l/3*©t&fk 

imt 6££ic < < « * 0 *a t » c - •> a*««±, *n*«t»*o-r 
citT» i a«££u c*ia«tt**aMkT «^a«a- 2©4n<<t*o xc©*7'j-*fc 

'I'i-'JiKBISn, t'v&IMMMt 25 *LffiftTv*y*S*£L-fcfciaii,*:<>©tt» 

&Rt-rtt*4>r* i-->Att[4^ftRi|*xsR:i6 B)5c©#ji©X7 'J — iitfc&3 o~4 oA. S 
flnLW^iix ft^aifkTwii-jA©-:-^ i*I*iooA©«lt*t©^-^< Oik-art* 
* htt^Mwas^^wm^isai^nto *n *„ «j -©af^awR~-©3C<katftt*© 
icioTAcesE^sufc^-^-f na^«s«c 30 (ST««ffi«t^©ja*KJto*>^*n*:4>©-c* 

«5»c«*L»t>3jXjc©JBtt«|l6*ft»)±»f*o *o L^LCCOtfcglcJsV*'*-^^ hn^ttS. 
C©»«1feft©f>3»tefcr-<-v-{ M£?-tt5V t»K'<7~*7«CffSELrt*5 0 T*£--)i>Si 

icft^LTi»*jt«)»»©aAS«-^<£-DT*f»)» «P*i»J©<i©ffl*-fr*3*ic»c»r*>, araMMt 

^«^©*©RtS!fi»KJ:*i|«E^IC»iT|£ T«/i^9AJC*JU ttft2»ft ( *^ik ) ©T 

«fcKt>"Rj6K©'h$i>*-bDy»nc<t* 0 c©+ 35 w i -0 Affl^jssflDL/ca»-e«a»x7';-«-r^ 

*°y'i'*9iatr*c4lcj:»)«fl.S«©*#t* rc©j;?fc4«gte*.6oC©;*7'J-a»$f!|£>*i 
5 t^Ciii-C^ X, T*i-9A * r - TiwS 7-ttJtHfl5«2 6 0~2 8 0 

tti fioffjoxacisaoaa^ 1 aotsauKa o. s ~ o. 6 cc/**^*- 0 ikf?as«©» 

?Slc«^ci»c«J:0» htt?M«H*MI *»3 0 o rf/^felTKttica^-^/f na*© 

££*ik-li L«>, «U«lc^n5T<v;t©i 40 C *K -<--*4 h&?©|iffi©— 9ft> 

7 ii- ; - ■) iffli L TSSffi* ffll'S^ICM* U> T'U i --.OAt^JfcTZffiK 2 0 Of, ) CD 
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11 

T©Jt*ffi«tt2 5 0 rf/^TittSo tt-^T 
I STAniStfrfbT »(/ i - <7 uWittmitT >u 

l <« ^ *jyTic-r-c#-c*« 0 kkb- 2© 

*7 'J -iCRlilftffcfcKlCSSflDx., tgsti is 

MC*fL 3.6 7f$l:©T'i'5-<7Aa[©ai»0«-l? 
7LfcB?,£T»*fc#©^A<3g«(>e,*i.5# % c 
©li»7*S-n «©««» *«<fcT «< i 

- •? A©«fefi!tfl&Rtf pH * -STJta* *r s 
-c^ifi©*$?-e2~6f&*fe«:ftf So e©B 

- 3<o*-f 'J-<c$£ic4a©*fti£i6U 

SgltlS®, 5f*#©ffl<tT^i-'?AJ£.aDX.fc 
^7') -«6gi©(>©K:ifc'>cTttK«*Lft<» 

ttB- 4lcR*ti.5Jo< % ff*©35i6j*r6H^fc^' 

-""f H4f-**5tMCft)tt^^ 1000-3000 

Aoaaatt^tfuri^B-a^B- 4fc^ 
£x«^iuiB<^±'g©*£n4H>«'<--^4 j 

h****** »S*16T«/ ?:>-©«;<*«*:£<» 
lS§©(>©«>JtSaB»2 8 0-3 2 0 
m'/9s IB?LS*0.7~ i.Occ/^-c^i,^ i 5 
SB©t>©tt*fc*5a«3 0 0-3 5 0«'/J ( ffi 
flg«l 0-1.5 cc/£T** 0 L*>tcn^©, 
*B?U?«©*Wfl-liea5 0 0 AJ«T©«fL-CA 
»*nT(,>« 0 1 5g*B*«*TISftT'i'i- 1 7 
AiTx-e-r©jHJo^|jt»t«i % 1 8SB«c» 

■7 ttlllttttOT* i A«££<f «SlJ©ffl*-g- . 

t)-ttlCSM»rfcSH$n6*\ *©«*«i.£--rL 
t>*W©t0 < H^TkSHkT >u 5 - ■? A© 6tt»© 
7*J i 9* &«0feL fc^ATfffitr * i WIS 
£>T* f**©B : f»»*'g^**>©T-**o C? 
L*:*7 ') -^Tli 1 0 0 0-3 0 0 OAUK©- 

■y * - 9' -© 2 ft^ & t ©£ 

?n-S 0 c©tt^*»f,»^n*r-T'ui^-«H: 
Sffiflt 3 0 0 - 3 5 0 m*/£* «B?LS«« 2 - 3 



12 

<x/9 tCR0 y *©j|fflflj}-#tt 1 0 0-2 0 0 0 
AKjJ^T^o-Ktt^^Tp-To L*«><:©J; 

*?t#tt««tt3il** fcot ±tt* < & c t t 

* < L r r * i ^ 0 Affli ^fosjoflSfloaa* 

* isrcisa* 0. 5 - 3 cc/ # jfesiw-r 

y»*«*©fe6£3i*ics«-riaK, p h©j^» 
pH«-*ft-r* 0 pHWiftt^S'N'-^^ 

©#***«•*£ <r*o L*>L<f*«£ pH 1 0 
*«*.*£T'U i 7- 3*ff»©ttfi*^ia^*© 

m»A7 »j -© pH« 1 o&tic*-'** 

-m h »*©!«««*«* £<c*>, ta^at** 
< tt* 0 ^7 'j-ast*9 o^cfcwo^^tf, * 

*OR©»l£fl$ffltt pH 7 ©*&-C T?3fc# 

Ld»L*7 »J -SUt* 7 0 'CtCfto.ff fttf v 
pl^ffla^ictt, "P*0»ttflK 
a*an* 3 0 #JfelJb©a*B*W*#*± * 
*o 3Riai*W«-5t*4'&ric*©iS«D*ft*ff^ 

©^«Bica6<«3»$n*as»-c*5o a-orr^i 

a*m*©pH£/i5-c<BKLT'<--74 h© 
©©»««•«*■* U #!>* ©lcfi*-*B$Mtt >p#ox 

7 -©jttJKica-rs^MKit^tt < r &t> 0 
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&WC>y5mtCiiV&Xy 'J -©**><£HSfc» BP 
tiff ft^C <tKtt*o 

~ -5 a ftStffi 4 T * A 'J i 

T<w i -«?**£-tfli»!>S*§£l*,, pH*7~9 

©*&a t>jg* 0 p h * 7 & 

*tc^ic*0, V-oli^-v-f US*©*** 

9» «*ia©MrtT7c£«,>r«^T- 

- h ? u-^ti 0 o"cki±vuamfnmLr:^ 

-ofz^-^-i h * v -ICT'i' J Algi^Sl 

»j*xi;»ci6»n-r*ciicj:»)aa5 0 0 aj^t 
;asJca^c4icj;09iWT?*&©-c > 

't' J 7-©*Ut**aj<i6<!:ttSo 
J^T*%fi©Att^«WfttfJfc«W*^-fo 

A^Oj#K6 8£/4 ©WSfT'U i 
iRO. 6 a^Tkl 2 ^^fyi/^«SB 



74 

£2 8?fjiry*-T*0.3 ^*&AL„ pH 9 
©* 'J -ftMMkT * i - 0 A*»)fco Cfl* 9 0 
tT2B#H)JRj«Lfc«, iF«LT % 0.2^6 
©Ty*-T*-PifeatL» W»4*V ©*»£■«• 

tof&Lfc«»£«#So*gSKA*i 2B$M«*0 
Lfco C©* *>ttlU ffLtbLritftarc 

2wpfic««L» nmmmoii 2otct4 8$m 

v h^^oCW^^-Rjiur*©^**- 

1 le^o 

it#m 2 

it«^ Tfcfcflaifc*©^---^ I-*-* 

2 0 0 9frl kjo-f yrDtr'friua-infTik 

a-a,^--*! g of$^ c©T^3-n/^r 
2«jz>fL©^'f **#f «#LttiLiat8** 
Tntttt«Cflt«Ufc« 2 0 0 *CT 1 BfrBMEflU 
«SHF+ICA*16 0 0tT3B*Mft£L*:o c© 
K»*Ri£LT-e©tt#*J?- 1 iC^fo 

9 0lClC«Dj|ftLfcA^aO,«K 6 8 £/4©W 

2 856«TVT^T*0.3 4*ttALJt£C-5, 
fcfe^SW© pH 9©*f'J ~VOktHtTn,i -O 

lt, cmcjna©fiau»ftitTi!!iE«fliT 

i ^ O U1B9L 0. 3 ^ 4 2 8 ^7V*-T* 0.0 9 
eztnx.* BSE 9 Ot;feli:T»*-D< OiltffLfco 

wsa^^i-tfAS-aox.fcisic* ^7^-© p h 

« 3 ICftTb, PJ^KttRfefiTL/c^ 1» 
KKTx*-T*«-ani*4 pHIJ9<C±»Ltti 
*t*t*Lfco *ffi)tB*«^oo, C©«ft© 
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